Background: Oral hygiene is one of the most important health issues in children that affects the health of children. This study aimed to investigate dental caries prevalence, Decayed, Missing, and Filled Teeth (dmft and DMFT Indexes) and the associated factors among 9 -11 years old children.
Children, Oral health Background Oral and dental health is an indispensable part of the public health and well-being in society [1] . One of the most important oral and dental diseases is dental caries. Dental caries is a multidimensional disease developed because of increasing consumption of nutrients, alcohol, drug abuse, smoking, poor oral care methods, and improper use of healthcare services, consumption of sugars and sweets, as well as dry mouth [2] [3] [4] [5] [6] . The prevalence of dental caries is diminishing in developed countries because of taking preventive measures, while in developing countries the prevalence of dental caries is growing in pediatrics [7] . The important indices for measuring dental caries of permanent and primary teeth are DMFT and dmft, respectively. In these indices, the number of permanent teeth (T), decayed teeth (D), missing due to caries (M), or filled because of caries (F) is evaluated. This index is used as an important criterion to reflect the status of oral and dental health and plays a significant role in healthcare decision-making [8, 9] .
The problems associated with dental caries lead to diminished quality of life as well as increased economic costs for the patients [10] . The prevalence of caries is high among children, and the pain resulting from caries causes increased school absence as well as the reduced ability for learning, the impaired ability for eating food, increased talking problems, and eventually reduced rate of growth for children [11, 12] .
The results of a study on students in Nepal indicated that 45% of students have dental caries; 31% of them suffer toothache, and only 24% of them brush their teeth twice per day [13] . A study on Egyptian students indicated that 74% of them had dental caries, associated with consuming sweets, parental tooth brushing, and their socioeconomic status [14] . The results of a meta-analysis on Persian Gulf countries in 2018 showed that 80% of students have dental caries, and the mean dmft in them was reported as high and equal to 5.14 [15] .
Investigation of the oral and dental health status of children, 6-12 years old, indicated that total caries and total prevalence of untreated dental caries in the study population have been 93 and 30%, respectively [16] . The results of a study on 6-11-year-old Indian children revealed that the prevalence of dental caries was 79% in them, with the mean dmft and DMFT of 2.97 and 0.17, respectively [17] . Since DMFT value is reported provincially and considering the geographical, cultural, economic and other differences in any region and the necessity of achieving special results in every region, to adopt proper healthcare and managerial decisions in line with every society the results should be reported specifically in line with every society so that proper health decisions could be made and the issue would be addressed specifically. The present study has been performed to determine the dental caries prevalence, Decayed, Missing, and Filled Teeth (dmft and DMFT indexes) and the associated factors among 9 -11 years old children in Gonabad and Bajestan Towns.
Methods
The present study is a cross-sectional study which was performed on 4226 students in elementary school in Gonabad and Bajestan towns, Iran. In this study, all male and female students aged 9 to 11 years old were enrolled by the census method in the study.
Data collection
A week before the study, the goals of the research project were explained to the parents of the students and then to the students. After the informed consent of the students and their parents, the study process began. Students were also assured that study participation was optional and that their information would remain confidential with the research team. The inclusion criteria were The students of elementary school, residing in the city of Gonabad or Bajestan.
Measurement tools
A researcher-designed checklist consisting of two parts was used to collect the data. The first part of the checklist was about the demographic variables of the students, which they completed by self-report. This section included questions such as age, gender, parental education, parental job status, residence, number of family members, rate of toothbrushes per day, use of dental floss and mouthwash, etc.
The second part of the checklist included questions that were completed by the physician during the student examination. In this section, the number of decayed, missing, and filled primary teeth(dmft) of the students were examined by a physician. The number of decayed, missing, and filled permanent teeth(DMFT) was also evaluated. The face and content validity of the instrument has been reviewed and approved by dental professionals, health education and health promotion professionals.
Data Analysis
Data analysis was performed using SPSS 24 software. Before analyzing the data, the data were checked for normality and non-parametric tests were used to analyze the data.
Descriptive statistics and related charts, number and percentage (for qualitative variables) and mean and standard deviation (for quantitative variables) were used to describe the data. Data were analyzed by inferential statistics using chi-square, Kruskal-Wallis, Mann-Whitney, and univariate and multivariate logistic regression tests (because the dependent variable was qualitative two-way).
In this study, using logistic regression, the relationship between DMFT and dmft index with variables in this study was evaluated in children aged 11-9 years. At first, the variables were included in the univariate model and each of them with a significance level of less than 0.2 (P<0.2) was entered into the multivariate model (reference). In this study, the significance level was considered less than 0.05 for data analysis.
Results
The study was conducted on 4226 students aged 9 to 11 years. In this study, 34.54% (n=1460) were in the 9-year age group, 33% (n=1392) in the 10-year age group and 32.5% (n=1374) in the 11-year age group. Of the participants, 51% were girls (n=2158) and 49% boys (n=2068).
Also, 73% (n=3069) were residents of the urban. Only 8% (n=342) of students reported not using a toothbrush. Only 25% (n=1018) of students used Mouthwash and 18% (n=725) used dental floss. Other demographic information is visible in Tables 1 and 2. The prevalence of permanent dental caries in all students was 39.73%. The prevalence of permanent dental caries in 9, 10, and 11 years old was 28.90% (n=422), 43% (n=598) and 48% (n=659), respectively. The mean (standard deviation) of DMFT in the 9, 10 and 11 age groups were 0.6 (1.11), 0.97 (1.39) and 1.23 (1.63), respectively. There was a significant difference and this rate was higher in the 11-year age group (P<0.001) ( Table   1 ). According to the results, there was a significant relationship between DMFT index and gender, place of birth, parental education level, mother's occupation, use of mouthwash and birth rate (P<0.05). The results also showed that DMFT levels in girls were significantly higher than boys (P<0.001) ( Table 1 ).
The prevalence of primary dental caries in all students was 67.72%. The prevalence of primary dental caries in the age group of 9, 10 and 11 years old was 79.20% (n=1156), 71.5% (n=995), and 51.7% (n=711), respectively. The mean (standard deviation) dmft in the 9, 10 and 11 age groups were 3.14 (2.56), 2.46 (2.34) and 1.37 (1.84), respectively.
There was a significant difference in the age group of 9 years (P<0.001) ( Table 2 ). The results also showed that the dmft index was significantly correlated with variables of residence, father's education level, having insurance, maternal occupation, using dental floss and toothbrush (P<0.05). The results also showed that decayed teeth (dt) was significantly higher in boys than girls (P<0.05) ( Table 2 ).
In examining the relationship between DMFT and demographic variables, multivariate logistic regression results showed that variables of gender with odds ratio (2.08), birth rate with odds ratio (1.38), and residence with odds ratio (1.18), mother's diploma and sub-diploma with odds ratio (1.25), mother's college education with odds ratio (1.09), father's diploma and sub-diploma with odds ratio (0.93), father's college education with odds ratio (0.77) and mouthwash with odds ratio (0.84) were statistically significant relationship with DMFT index in children 9-11 years old (P<0.05) ( Table 3 ).
The results of multivariate logistic regression on the relationship between dmft and demographic variables showed that variables of insurance with odds ratio (0.57), residence with odds ratio (1.18), mother's government jobs with odds ratio (1.34), other mother's occupations with odds ratios (1.06) were significant relationship with dmft index of children age 11-9 years (P<0.05) (Table 4 ).
Discussion
The present study has been performed to determine the dental caries prevalence, Decayed, Missing, and Filled Teeth (dmft and DMFT indexes) and the associated factors among 9 -11 years old children. In the present study, the prevalence of permanent and permanent dental caries was 39.73% and 67.72% in students, respectively. The results of a 2015 Kumar study of Indian students showed that 47 % of them had tooth caries [18] .
The results of a study by Zhang on Chinese students also showed that the prevalence of dental caries was 40% [19] . The results of a study on your children in Ethiopia showed that 36.3 % had caries [4] .
The results of present study indicated that 90% of students use the toothbrush, 25% mouthwash, and 18% dental floss. In study by Mohamadkhah, tooth brushing, flossing, and use of mouthwash have been reported as 69 %, 34 %, and 69%, respectively [20] . Also, the study by Babaei indicated that 59.5% of students brush their teeth daily [21] . In the study by Halboub, the frequency of tooth brushing (less than twice per day) was reported as 24% [22] . Considering the discrepancy of the age group across different studies, the different findings seem to be normal. Furthermore, since sometimes flossing can cause the incidence of pain, gum bleeding, and discomfort, the person is discouraged to floss or to care for oral and dental health. Lack of proper knowledge about flossing especially in the regions in which food residual may remain could be a reason for the low percentage of flossing.
In the present study, the rate of decayed, missing and filled teeth was the highest in the permanent teeth of 11 years old and in the primary teeth of 9 years old. Overall, the dmft and DMFT indices showed the highest values at 9 and 11 years, respectively. It seems that since the age of 9 years old, children have more primary teeth and the dmft index in this group is more likely than other age groups. Also in the age group of 11 years old, since children have more permanent teeth, the DMFT index is more likely than other age groups.
Based on the logistic regression results, in this study the girls had a higher rate of tooth decayed and repair compared to boys, and had overall a higher DMFT; this index was likely to be twice as large in girls than in boys. The results of Amirabadi and Nag studies, in line with the results of the present study, showed that girls had a higher rate of caries and repair than boys and overall DMFT index [23, 24] . The results of the study by Shaffer showed that girls in comparison to boys have 1.5 times fewer damaged teeth, and the DMFT of boys is larger than that of girls' [25] . This incongruence in the results of the studies can be due to the different age of the target groups or the method of knowledge acquisition by students regarding oral and dental health. Furthermore, physiological and behavioral differences in girls and boys, earlier growth of teeth in girls, and the high percentage of girls at home causing more consumption of sweets can justify the higher DMFT in girls [26] .
In the present study, the rate of decayed, missing teeth, and DMFT index were higher in students living in villages as compared to city-dweller students. Furthermore, the rate of filled teeth was higher in the urban regions, while the rate of missing and decayed teeth, as well as dmft index, were higher in the rural region. In that study by Babaei, the place of residence of children, in terms of living in a city or village, had a significant relationship with the rate of dental decayed [8] . The reason of these discrepancies can be different access to dental care services, lower priority of oral and dental healthcare in comparison to other needs, differences in implementation of healthcare and preventive programs of oral and dental health, weakness in implementing educational programs, economic and cultural differences, and lack of supervision by parents regarding proper teeth cleaning by children. The results of Arora's study showed that the rate of DMFT in urban students was lower than that of rural students, which was in line with the results of the present study [27] . In the study by Gorbatova, no difference has been reported between rural and urban regions. The similarity of service provision in both rural and urban regions in the mentioned study has been reported as the reason for the discrepancy with the results of the present study [28] .
In the present study, it was found that the students whose fathers and mothers had academic education had lower DMFT index as well as a lower rate of decayed and missing teeth in both permanent and primary teeth while having a higher rate of filled teeth. In the study by Pakpour, the maximum positive and significant correlation was observed between the fathers' level of education and filled teeth of children [29] .
The results of the studies of Abbass, Mohebi, and Nurelhuda showed that there was a significant relationship between parents 'education and students' oral health status, which was in line with the results of the present study [14, 30, 31] . Concerning the importance of teeth and their role in proper nutrition, providing beauty and formation of speech in the early years of life, developing caries can signal a major defect in the early stages of development for the child's health. In this regard, parental education can be one of the principal factors in promoting the dental and oral health status of children. Furthermore, higher parental education level leads to their better awareness about oral and dental health status and eventually greater supervision of parents on the oral and dental health of children.
The results of this study also showed that father unemployment is an important factor for the high rate of decay. There is also a significant relationship between a mother's employment and dmft index. Shaghaghian found the mother's job as one of the important factors for a student's dental decayed [32] . The results of studies have shown that the average social status of the family is associated with dental caries, where children with a higher socioeconomic level have fewer decayed, missing, and filled teeth [33, 34] . Low socioeconomic status of families can be associated with poor eating habits and unhealthy lifestyles and can be effective in causing dental caries in children [35] .
Based on the results acquired in this study, those with no health insurance had a higher dmft and more decayed teeth. Considering the huge dentistry costs, it seems that lack of health insurance can be a reason for no referral and dental restoration. In this regard, Babaei reported that 41.1% of students cited the expensiveness of dentistry costs as the reason for not referring to a dentist [8] . The results of the study by Amirabadi also showed that DMFT is higher among the students who do not refer to a dentist for annual examinations than among other students [23]. Nevertheless, this problem can be mitigated to some extent through the support of dental insurance companies and governmental support.
The results of this study indicated that students who used mouthwash had higher DMFT index as well as a greater rate of decayed in both permanent and primary teeth. As a justification, usage of these products is recommended for some special cases, because long-term and improper use of mouthwashes can lead to adverse consequences and damages to dental health. It seems that in the present study the students had not used mouthwash properly, and thus damaged their teeth. The results showed that the usage of mouthwash alongside regular tooth brushing contributes to better oral and dental health [20] . On the other hand, based on the results, not all mouthwashes available in the market are useful and some of them can damage the teeth. Hence, the use of mouthwash should be prescribed by a dentist [36] .
Based on the findings of the present study, it was observed that not flossing leads to increased dmft index as well as the rate of decayed, while tooth brushing results in reduced dmft along with the rate of decayed in primary teeth. Flossing as a means for taking care of oral and dental health can help in the removal of dental plaques mechanically thereby removing the plaques that form between teeth [36] . The results of a study showed that the students who regularly floss have better oral and dental health compared to those who floss occasionally [37] .
Also, in the present study, those who brushed their teeth had a lower DMFT compared to other students, though there was no significant relationship. The results of a metaanalysis study indicated that the students who floss regularly are 1.5 times less likely to suffer dental caries and problems in comparison to those who toothbrush occasionally and irregularly [38] . It has also been found that improper use of a toothbrush can cause damage to the teeth [36] . Possibly, in the present study, the students had not been trained about the proper way of tooth brushing and they may have damaged their teeth unintentionally. Furthermore, since dental caries is a multidimensional disease, the lack of a statistical relationship may be justified.
The present study also showed that DMFT is higher and dental caries are more frequently observed in fourth and younger children; this value is 1.38 times greater in fourth children and younger compared to first to third children. In primary teeth, the number of restored teeth is higher in students who are the first, second, or third children. In this regard, Al-Meedani, found that the oral and dental health of children in populated families is poorer than in less populated families [39] . It can be justified that the attention of parents to children diminishes as their number increases; thus the opportunity for educating them and raising awareness in them about the impact of decay-causing materials on their dental health and supervision on oral as well as dental health diminish.
Conclusions
According to the results of this study, the prevalence of dental caries was high. Variables of gender, birth rate, parental education, place of residence, use of mouthwash, having health insurance and mother's job were effective in predicting dental caries in students.
The results showed that the use of dental floss and mouthwash was poor. Since health care has a direct impact on the oral health index, to improve oral health, it seems necessary to hold educational courses for students about the proper use of toothbrushes, toothpaste, and mouthwash containing fluoride. Also, course training is needed to increase awareness among students, educators, and parents about improving children's diet and emphasizing reducing sugar consumption; using preventive methods such as topical fluoride therapy. Overall, designing coherent programs to promote students' behavior in the field of preventive oral care seems essential. 
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